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NOTICE: ilhen government or other drawings, speci­
fications. or otber data are used for any purpose 
other tba.:o tn connection with a definitely related 
gove:rnmeiJ•t procurement operation., the U. s. 
Gove:rnmen.t thereby incurs no responsibility, nor any 
obligatio,c iolhatsoever; and the fact that the Govern­
ment may :have :formul:ated, :furnished, or in any way 
supplied ·the said drawings, specifications, or other 
data is n-~.ot to be regarded by implication or other­
w.ise as i:.o any manner licensing the bolder or any 
other persoo or corporation, or conveying any rights 
or permis-sion to manufacture, use or sell any 
patented invention that may in any wa:y be related 
thereto. 
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NOTICE 

Reproduction of this document in any form by other than naval activities 
is not authori :ted except by special approval ot the Secretary of the Navy 
or the Chief of Naval Operations as appropriate. 

The following Espionage notice con be disregarded unless this document 
is plainly marked CONFIDENTIAL or SECRET. 

This document contains information affecting the national defense of the 
United States within the meaning of the Espionage Laws, Title 18, U.S.C., 
Sections 793 and 794. The tronsmiss.ion or the revelation of its contents in 
any manner to an unouthori~ed person is prohibited by low. 
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iiiADC-AW-6223 

VOLUME I 
A1~AS Cr.' Il'fFRJI.?~'.l:D SEA BACKGIWU)J1J ?ATTERNS (U) 

25 MARCH 1959 '1'0 28 :r.l.IJ..F;GH 1962 

P"rlA SE REPORT 
WEPTASK NO. RUDC4B000/202l/FOOl-99-02 

Prob.lemNo. 204 

BUAE.'l.. GONF ltr Aer-AV-433 ser 001.532 of: 20 Sep 1956 
CONF Report No. NADC-A'.'I'-N5916, 11 Technical Note, Submarine Wake 
Detection Program, r; of 5 Jun 1959 
CONF Report No. NADC-AvJ-N5917, ';Technical Note, Infrared Wake 
Detection,n (C), of 8 Oct 1959 
CON.F' Report No. NADC-AW-L5932, 11Phase Report, Submarine Wake 
Detection Flight Trials of the AN/AAR-9(XA-2)," (C), of 23 Feb 
1960 
SECRE'l' Report No. NADC-AW-16005, ''Phase Report, Submarine Wake 
Det.ec tion Flight Trial;:; of the Reconof:ax Camera, fl (C), of 
30 Ma1' 1960 
CONF Report No. NADC-A"vi-6218, "Flight Trials of the Infrared 
Antisubr-12rine Harfare Bomb Director Sight Unit, n (C), (in 
printir;g) 
OOK!o' Report. No. )!ADC-Ahf-6233, 11Submarine Wake Detection Flight 
Trials of the AN/ AAR-13 (XH-1), 11 (C), (in printing) 
\oJEPTASK No. RUDCl,.B000/2021/FOOl-05-002, Problem Assignment No. 204 
of 7 Sep 1961 
KAVAIRDEVCEN A\\f'-411 SECRST/CONF Biweekly Progress Reports w"ith 
encls for 16 Sep 1960 to 30 Apr 1961 
NAiTAIRDEVCEN AW-411 SECRET/COt-IF Monthly Progress Reports for 
May 1961 to Jun 1962 
SECF..ET Report No. I~ADC-AW-N6207, HTechnical Note, Airborne 
Infrared Oceanographic Mapping," ( U), of 3 May 1962 
SEC.:lET tl.epQrt No. NADC-A1d-N6208, 11 Tecf>..nical Note, NAVAIRDEVCEN 
Airborne Infrared Developments, 11 (U), of 8 Jun 1962 

INTRODUCTION 

Reference (a) requested the U. S. Naval Air Development Center (NAVAIR­
DEVCEN) develop techniques for det.ecting wakes of submerged submarines by 
use of small, lightweight, infrared equiproents designed for installation 
in heavier-than-air craft. Reference (b) enumerates and classifies wake 
phenomem~ from a theoretical po:L"lt of view. Reference (c) outlines the 
HAVAIRDEVCEU experimental infrared wake detection program and gives pre­
liminary results. 

As part of: the experimental program, six thermal mapping devices were 
investigated. Final results of investigations of the AN/AAS-4( XA-2), the 
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AN/AAR-9(XA-2), the Reconofax Camera, the Infrared Antisubmarine.Warfare 
Bomb Director Sight Unit, and the AN/AAR-13(XH-l) are given in references 
(c), (d), (e), (f), and (g). 

Reference (h) superseded reference (a) and requested the NAVAIRDEVCEN 
conduct studies, establish equipment characteristics, procure equipment, 
and perform technical and flight evaluations of modified line-scan pas­
sive infrared surveillance systems for submerged submarine wake detection. 
References (1) and (j) outline the current program and give preliminary 
results obtained with the unmodified and modified AN/AAD-2 infrared detec­
ting sets. 

References (k) and (1), which include infrared pictures recorded by 
the AN/AAR-9, the Reconofax Camera, and the AN/AAD-2, propose a variety 
of maritime applications for infrared devices. Reference (1) describes 
the AN/AAD-2 and i!lome of 'the modifications to which it has been subjected. 

Figure l illustrates schematically the operation of the AN/AAD-2, 
which recorded the majority of pictures in this atlas. 

The atlas describes pictorially the ocean surface as recorded by sev­
eral infrared mapping devices using a variety of infrared detecting ele­
ments during the three-year period beginNing 25 March 1959. These 
pictures were recorded under a variety of' conditions of haze, cloud 
cover, air and water temperatures, water depths, aircraft altitudes, 
latitudes, longitu.des, times, and seasons. 

All the pict~res recorded by the AN/AAD-2 installed in the NAVAIR­
DEVCEN P2V-5F aircraft, BuNo 131403, and reproduced in this atlas are 
''mirror image" prints. The two parallel. dark lines running longitu­
dinally on the pictures recorded by the AN/AAD-2 are to be ignored; 
these lines are caused by crimping of the recording film in the compact 
AN/AAD-2 film magazine. Dark portions of the thermal pictures in this 
atlas correspond to effectively cooler areas; light portions represent 
effectively warmer areas. 

The title a':rangement for each thermal picture in the atlas is as 
.follows: Figure NUlliber - .•. Title .•• (Time; Aircraft Altitude; 
Latitude; Longitude; Dimensions o.f Area Shown; Water Depth in Area Shown), 
A complete index of the figures is given in the back of the report. 
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This them.al pictur e ~;as r ecorded by the aeconofax 
Camera installed in HRB- Si nger , In:: , Cessna 3l'l-B 
aircr af t 
Da te : 20 May 1959 
Phase. of Moon : ful l on 22 May 
Detector : ). 2 J (circul ar) !:)- t ype Ge : ~.u 
(Syracuse university ) 

NOTE: Compare themal pictcre with ?Ortion 
of ~J. S. Coas t and Geodetic Survey 
Gh~rt 12/ 6 reproduced below: 
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( So~~dings are in f eet) 
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FIGURE 3 - Shoal Water in t he Vicinity of ifar eto'll'l'l , Ne1;- Jersey (2200 R; $000 f t; .39"47 1 N; 7L" l0 1 ~v; 
L by 4.5 nw~; 0- l .S fathoms) 
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'!his therT'.al pic!.ure was recorcieci by tl:P. :.:~ 1,\J..L-2 
instal!:ed in the HHB- Sir.ger, Inc , Cess::'2 ): ·-L ~~rc.:-&f: 
~te: ! ... Fcl::-:.a0· :95! 
S'J.nset: 1736 R; :·!oo:Jset: 2.700 H 
Air Terr.perature (:$OC ft) : C°C 
~loud Cover : no clo~ds 
Visibil i t y : ha~y 
Detector : 3 nmf (circular) p-type Ge :Au 
(Syracuse University) 

FIGURE 4 - Surfaced Submar ine, \rlake , and tlatural fl ea Sur face Patt.erns (1900 R; 1300 ft ; )9° 5'2' N; 

71°29'~·; 0 .8 by 1. 8 nmi ; 193-!165 fathoms) 
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This thermal picture was recorded AN/AAD-2 
installed in the HRB-Sbger, I1~c. J~- -i5 :1i;·c:·:"!_'t 
Date: 27 Febnar-v l9bl , 
SJL"1set: 1750 R; i·loo;~rise: lh59 i\ 
.Ur Temperature ft); 10°0 
Cloud Cover: no clouds 
Visihility: hazv 
Detector: 3 rrd ( ci rcuJ.a;·) p- type Ge: Au ( Sy;·acuse l'ni versity) 

FIGURE 5 - Shoreline and Natural Sea Surface Patterns (1730 R; 1600 ft; 40°l7'N; 74"02'W; 
0.9 by 2.6 nmi; 0-8 fathoms) 



T'11is ther:rr:al pic+.c1re was recorded 
installed in the NAVAJ:RDEVCEK 
Date: 27 Februa2'.'i 1961 
Detectors r 60 therrristor bolometers 

NOTE: Compare this pict1:re 1d.th f:'.gc.re S of tbe same area 

?IGDRE 
.5 by 

recorded at the sar!e time the 

·'l.nd N'1tural Sei'l Jurface Patterns 
fathoms) 
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This thermal picture was recorded by the AW/AAD-2 . installed in tl1e HRB-Singer, Inc Cessna 310-B aircraft · Date : 3 April 1961 
. Sunset: 1827 R; Moonrise : 2105 R 
Air Temperature (surface) : 6°0 J Cloud Cover: broken - bottoms at uOOO ft Visibi lity: 4-6 miles (hazy} Detector: 3 miJf (circular) p- type C-e:J\u (SyracuSe University) 

• .. r 
• 

FIGURE 7 - Overflow of water f r om Takanassee Lake Reservoir {?306 Tl; 2200 ft; 40°l7' N; 74°00 'W; 1. 3 by 2.: 3 runi.; 0-8 fat3c!I!S ) 
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'!his thermal picture was r ecorded by the AN/AAD-2 
installed i n the NAVAIRDEVCEN P2v-5F aircraft 
Bu..}l"o 131403 
Date : S October 1961 
Sunset: 1735 R; Moonset: 1545 R 
Air Temperatur e (surface) : l5" C 
~loud Cover: scattered high- alti tude c:ouds 
Visibility: 10 miles, ha zy 
Detector : 2 .5 by 2.5 rnm InSb ( Phi::.co) 

FIGURE 8 - Tributar ies of Shrewsbury River, Shoreline and !liatur al 1-.'ater Sur.:ace Patterns (17SL :t ; 
2000 ft; 40"19 'N; ?u•oo•\v; 1.2 by J.3 runi; 0- 4 fa thoms) 
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lhis thermal picture was recorded by the Alf./ AAD-2 
installed in the NAVAIRDEVCEN P2V-5F aircraft 
BuJJo 1311+03 
Date: 10 October 1961 
Sunset: 1730 R; Moonset: 1B14 R 
Air Temperature (surface): 2c•c 
Cloud Cover: scattered high~altitude clouds 
Visibility: 7-10 miles 
Debector: 2.5 by 2.5 ~m InSb (Philco) 

FIGURE 9 -Natural Sea Surface Patterns (2216 R; 3500 f"tj 4C 0l5 1N; 73°00 1'1.'; 2.0 by 6.3 D.Ill.ij 

fathoms) 

" 



1"nis series of 3 thermal pictures •..ras recorded by the 
AN/AAD-2 installed in the. Nfl.VAIRDE'JCEN P2V-57 aircraft 
BuNo 131403 
Date: 17 October 1961 
S\illset: 1719 R; Moonset: 2)46 R 
Air Temperature (2500 ft): 16GG 
Cloud Cover: no clouds 
Visibility: 6-8 miles 
Detector: 2.5 by 2.5 rrm InSb (Philco) 

FIGURE 10-1 - Natural Sea Surface Patterns (1950 R; 2500 ft; 4Q•oo 1 N; 72"00 1W; l.S by 5.5 nmi; 
40-75 fatholllB) 
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FIGTJRE l0-2 - Blimp and Natural ,sea Sul~PBee Pdtterns 
fat.l;.om..s) 

FIGURE 10-3 - Bli.rnp and Natural Sea Surface Patterns 
Lo-?5 fathoms) 
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TP..is series of 15 thermal pict·ctres 1fas recorded b;r the 
Atl/AAD-2 installed in the l'JAVAIRDEVCJi)! "2V-5F aircra:~t 
BuNo 131403 
Date: 8 November 
Sunset: R; Hoo::tset: l/22 
.Air Temperature 8" C 
Cloud Cover: scattered - bottoms 3t ~t 
Visibility: unli.mi ted 
Detector: 2.5 by 2.5 Inm InSb ( 

FIGURE ll-1 -
1.2 by 3.5 nmi; 

Sea Surface Patte1·ns (1923 H; 2100 



oc r ·nt rw ,·;., 

FIGURE 11-2 - Natural Sea Surface Patterns , SD:oke Light in \-la ter, and Airship (2126 R; 2500 ft; J9°55 1N; 72oos• w; 1.5 by 4.5 nmi; 34-70 fathoms) 

~GIJRE ll-3 - Natural Sea Surface Patterns and Smoke Light in \¥at.er (2148 R; 1000 ft; 39•55•N; 72oosrw; 0.6 by 1. '7 nmi; 34-70 fathoms) 
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FIGUP-E ll-4 - Natural Sea Surface Patt err-s (2149 R; 1000 f t; )9°55• N; 72°051W; 0.6 by 1.7 n-~ ; 
.B4-70 f athoms) 

FIGURE 11-5 -Natural Sea Surface Patterns and Smoke Light in \vater (2156 R; 1000 ft; 39° 55 1N; 
72°05• W; 0.6 by 1.7 nrni ; 34-70 fathoms) 



------~------

\ 

... · ., 

l 
t 

FIGURE 11-6 - Natural Sea Surface Patterns (2157 R; 1000 ft; 39°55 ' N; 72•0$'vi; 0.6 by 1 . 7 nmi; 34-70 f a thOJ'IlS ) 

FIGliRE 11- 7 - !iatural Sea Surface 'Pa.t t erns (2206 R; 1000 ft; 39°55 'N; 72°0S'W; 0 . 6 by 1.8 runi; 34-70 fa thoms) 

. , .. ~ . . .}~ . 

i 
~ 

\ 
I 
I 



t 

''" 

FIGURE 11-8 -Ship, Wake, and Natural Sea S'J.rfaee Patterns (2207 R; 1000 ft; 39"55'N; 72°05~"\>l; 
0.6 by 1.8 nJJli; 34-70 fathoms) 

FIGtmE ll-9 - Natural Sea Surface Patterns ( 
34-70 fathorn.s) 

R; 1000 ft.; 39• 1N; 72e05 1\-i; 0.6 by 1. 7 nmi; 
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FIGURE 11-10 - Naturd1 Sea Surface Patterns (2216 R; 1000 ft; 39°)) 1 N; 72•os:w; 0 .6 by 1. 7 nmi; 34-70 fathoms) 

FIGURE 11-11 - Natural Sea Surfg~e Patterns ( 2230 R; 1000 ft; 3Y0 5$'1J;72°05 1rl; 0 .6 by 1. 7 nmi; 34-70 fathoms) 
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FIGlRE 11-~2 - ffat..tral Sea Surface Patterns (2231 R; lOCO f t; 39°55 1 :\ ; 72• 05 1\.J; 0 .6 by 1. 7 nm; 
34-70 fat.'loms) 

FIGURE U-13 - Clouds (aircraft is f:ying in and over clouds ) (2255-58 R; 3000 f t ; Lo•oo •N; 
?2°101W; 1.7 by 10 nmi) 
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FIGu'RE ll-1.1 - Cl ouds (distorted v:-ans7eJ·seJ,.v due t o p:-o7..imit.y to optical system) ( 2301-4 R; b500 ft; Lo~o)• N; 72•20•n; 2.6 by 9 ~~) 

FIGiiRE 11-15- Shorelirle and Natural Sea Surface Patterns {2330 R; 2000 ft; h0"17•N; 7L~" 02•W; 
1 . 2 ~ 2.8 ~i; 0- 8 fathoms ) 
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This series of ) the~al pict ures w~s r~corded b~ th~ 
AN/AAD- '2 i.11stalled in t.'lc NWAiiU:3VCF.'I P2V-5F' 3ut•o 1 3~1J,)3 
.IB~e: :5 tJove."llber 1~61 
Suu~sPt : 16LL R: MoonsP.t: 2~~~ P 
Air TeT~erature (surf~ce) : 12•c 
Cloud Cove~ : r.o clo~ds 
Visibility : )-7 ll'iles, hazy 
Detector : 2.5 b:- 2.S nr.. !nE-"b (..,i<oi:cc ; 

FIGURE 12-1- Chesapeake Bay Bridge ar:d !l.1t.u~·al i\·J tCt' S'Jl'face Fat~e ~;:s (:~C8 R; l<.''C' !'t; 38~59•\ ; 
76•2) 1W; 0 .6 "by 1. 7 nmi; 5-W fathoms) 

_I 
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FIGURE 12-2 - Ohesaoe<:ke B.qy Br idge n!Od N11tu:·al Water Sur!'ace Patterr.s (1918 H; l OCO ft; )8"S9•N; . '{6" 23'~;; u .6 by 1.( rni; . . i''ltr:.oms) 

FIGURE 12-3 - Natural rlater Sur face PCi t. terns i n Chesnpeake Bay (1949 R; 1100 ft; 38"58•N; 76.,23'}i; 0 .6 by 1.8 nmi; 5-... 0 ~athorr~'l) 
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This series cf :o ~e~;~l pictures ~•s ~ecor1e1 b· t~e 

AN/A.A D--2 ir:stal:.ed in tJ:e ?~.H.-. rRDF.'!GF". P2'1-~F Fuli~ l 314CJ 
f\<tt'! ; ::'1 \"OVPF.i E'.. 19'): 
St.:.'1Sc t: 1639 R; Koom·ise : 1633 fl 
.i)e~E'C to:- : 2. S l . 2. S r;n :i' nSh ( "ni cc) 

F'IG11RE 13-l - Shoreline -=md t>l.'ltul·al :-iP:~ SJ.!'.fuce Patter·r.s (lB20 ·\ : :?000 ft ; h0°l5'N; 14°00 1\v; 
1.2 by 9.9 ~i; C-1~ !3th~ms ) 

NOTE: LO'lgitudir.al cor~pressicn is due to .3r. i;co.·l'ect (slow) film speed . 
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FIGURE 13-2 - 'tihitecaps and Other .Natu:·al Sea Surface Pat terns (18)1~ R; 2000 ft; 39• 58• N; 73"15 , ~!; 
1.2 by 9 .9 nmi; 26-42 fat hon.s) 
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FIGURE 13-4 - \·;'hitecaps a:nd Other rhkraJ 
1.2 by 8.7 nmi; 485-1164 fathoms) 

J<'IGURE 
1.2 by 

1-Jhi tecaps and Other Naturol Se,s Surf"ce h!tte::TlS 
nJlli; 4B5-n64 

ft; 

R; 2000 
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s; 
t:l 
n FIGURE 13-6 - \\hitecaps and Other Natural Sea Surface Patter ns {1943 Rj 2000 ft; 39' 20 1N; 71'55'W; ~ 1.2 by 7.3 nmi; 48S-ll64 fathoms) 
~ 

FIGURE 13-7 - 1/!iitecaps and Othel' Natural Se:~ Surface Pa tterns (200/t R; 2000 ft; 39" 35 'N; 72" 13 •W; 1.2 by 8.7 nnd; 63-77 fathoms) 
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F1GlffiE 13-8- Whitecaps and Other "latural Sea Surface Patterns (2021 R; 2000 ft; 39•56'N; 73"10 1W; 
1.2 by 3.1 nrfli; 34-42 fathoms) 

FIGURE 13-9 - Ship, 
19-46 fathoms) 

s; 
t:1 
0 

~ 
l 
(}\ 
N 
N 
w 



.. 

, 
\ 
' ~ 
f 

FIGURE 13-10 - Shoreline and Natural Sea Surface Patterns (2035 ft; 2000 ft; 40• l5 1 N; 74°00' W; 
1,2 by }, J nm1; 0-15 fathoms) 
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This series of 10 t.'lermal pictures was recorded by the 
ANVAAD-2 installed in the NAVAIRDEVCEN P2V-5F aircraft 
BuHo 131.403 ' 
Date : 28 November 1961 
Sunset: 1636 R; Moonrise: 2226 R 
Cloud Cover : no clouds 
Detector: 2.5 by 2.5 llll1l InSb (l'h1lco) 

FIGURE 1.4-1 - Natural Sea SUrface Patterns (1746 R; 2000 f t ; 40°J0 1N; 73°45'1"'; 1.2 by 3·. 3 runi; U-13 fathoms) 
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FIGURE lh-2 - Shor eline, Breakers, ~.'hitecaps , and Natural Sea Surface Patterns (1002 R; 2000 ft; 4l 0 00 1 tl ; noss•w; 1.2 by 3.3 nmi; 0-22 fathoms) 

FlGURE 14-J - Natural Sea Surface Patterns (1810 R; 2000 ft ; 4l 0 loq.r; 72"251\·l; 1.2 by 3.3 nmi; 3-25 f athoms} 
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FIOlJRB l l-L - Natl:ral Sea Surface Patterns (1812 R; 200C ft; LlolO'N; 72. 15 11:1; 1.2 by J ,J nmi; 

FIGURE l h- 5 - Natural Sel Sur face Patterns (18111 R; 2000 ft; Ll 0 l 0 ' N; 72°0$ 1W; 1. 2 by ) . 3 nmi; 
3-54 f athoms) 
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FIGURE ll!-6 - Natural Sea Su.rface Patte:-ns (1815 R; 2000 ft; ~l"lO 'N; 72•oo•w; 1.2 by ) .J rurd; 
12-h7 fathoms) 

• 

FIGURE 14-7 - Shoreline, Bre~ker5, and Natural Sea Surface Patterns (1821 R; 2000 ft; 41•oo•N; 
71°5$ 1W; 1. 2 by 3.3 nmi; 0-15 fathoms) 
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FIGURE 14-8 - Natural Sea Surface Patten ls (1825 R: 2000 ft; h0°551N; 72° 05' W; 1.2 by ).3 nmi; 
10-20 fa thoms) · 

FIGURE 14-9 - Natural Sea Surface Patterns (1827 R; 2000 f t ; 40°50 'N; 72°10 1W; 1. 2 by ) .) nmi; 
10-20 fathoms) 
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FlGIJRE 1.1-10 - 1:.1hitecaps and Natural Sea Surf ace Pat terns (18)6 R; 2000 f t; 40°45 1N; 72~ 35'W; 
, 2 by J,J nmi; 10-20 fatho~$} 
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This t1er:~es of 5 thermal pictures was recorded by the 

Date: 18 J2nuary 
Sur: set: 1'702 l'.; ~oonrise: F. 

Temper•atJre Y C 
Cloud Cover: scattered - bo~toms 
Detector: 2.5 2.5 mm InSb 
;JOTE: was obtaiucd 

FIG1'RE 15-l - Natural 
1-7 fathoms) 

Surface Patterns 

ft, ove;<cast 

circular 6.25 mrr~ Ge:Hg (Texas Instrmn·'mts Inc) 

R; 2100 ft; 39"29'N; 7u•l6 1W; 1.2 by 3.2 nmi; 





FIGURE 15-2 -· 
Bay) (1955 R; 
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FIGURE 15-2 - Ships, Wakes, and Natural Water Surface Patterns (Delaware 
Bay) (1955 R; 2100 ft; 38"55 1 N; 75"05 1W; 1.2 by 13 nmi; 5-11 fathoms) 
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.nOURE 15-J - Natural S&.a Surface Patternll (2006 !11 2100 ft; J9°08'N; 7u•4o•w; 1.2 by 3.2 nml.; 
1-7 f a thoms} 

FIGURE 15-4 - }!atural Sea Surf:..c -? Patterns ( 2010 n ; 2100 ft; 39"16 ' N; 71.t0 32 1 ~'i; 1.2 by J . 2 ruri ; 
1-7 f athoms) 
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FIGURE 15-5 - Natural Sea Surface Patterns (2017 R; 2100 ft; 39°J0 1N; 74°l6 1W; 1.2 by 3.2 nmi; l-7 fathoms) 
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FIGURE 16 --1 - Ship , v ~: ke ;,nd N::..turJ l ,,;i_.e1· Su.!·f3ce ?J tte r :1s ~;leh"';>::e B3;:) C539 !( ; 15~!0 .ft ; 
39°02 1 :l ; r;q l~ 1 ,•;; 0 . 0 hy 3 .. 3 :::-.i; 1 - l ~~_;thor.s) 

FIGUF.E 1:5- 5 - Lir,hthous e, Wake and i1:at•.u 3l \..:~taJ· Su!'face Patterrs (DeLn.,ara Bay) (l5h6 !t; 180::> f t ; 
39• l4 •N; 75•16 •1,..·; 1.0 by 2 .0 l!.'7'.i ; l -6 r~t.hmr.s) 
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FIGURE 16- l C - ~atural \i•.te1· S~.<rf;;ce ?atb:-:-s (!lel~·.,are Ray; (J609 R: )000 f t : 39"10 'N; 75"15 ' 'd; 
3. 0 by 8 .0 nmi ; 1-8 fat,hor.:s) 

EIGURE..._l6-ll - Ship, Nal<e , Channel Bt:oy and Natt:ral4~ater- Surface Patt.erns 
(1714 R; 5000 ft ; 39~18 'N; 75" 21'1-l; ) . :3 by 8.C :uri ; l C-23 fathons) 
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FIGURE 16-12 - Snoreline, Sh.ips , 1..iakes <>.nd Nat-ural ~iater S;.;rface Pat:.e:-:1s ( Dela~<are Bay) 
(1715 'i; 5000 ft; .39• 2J. 1N; 75" 22' -~1 : ) . Cl by 8 .0 runi : 0- 7 fatho:ns) · 

·:'?~· 



• 
t 

This series of thermal oictu.::"'es tv~s l'ecol'ded b;t' the 
AN/ AAD-2 installed in NAVAIRDEVCEN P21J -5F 'li rend.' L 
BuNo l3llr03 
Date: 20 Fetr~ary 1962 
Sunset: l/'41 R; ~oonrise: 
Cloud Cove:': sc t tered 
Visibility: 15- J miles 
Detector: Circ1c ar, 6.2) nmf Ge: 
'~OTE: Fit;-ure 17 W'iS o·ctair.ed 2. 5 lien ?bSe 

FIGURE 17-l - Natural Se,q Snrf,c:ce PilttenlR (J4L6 R; 2C'OC 
l-10 fathOf•1S) 

Barhara Research Center) 



FIGURE !-"­
'~'/; 1. 

~'IGl1RE 17-3 - Natural 
by 1.1 mr:i; 1~10 

Patterns (Dela~are 

R; 2COC 

R; 2CCO fc; 39"05 1N; 75"l6 1W; 
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FIGL'P.E 17-4 - ~atural ioiater, Surface Patterns (Jelawa!'e Bay; (1523 h; 200G ft; 3':;o2J'!~; 75°22 
l.2 by 2.6 nzrd: 0-3 fathor.rts) 

~·· 

FIGURE 17-5 - Natural v:ater Surface Patterns (crossL'1g Listen Range of Delaware Bay !1ain Chan:-:el) 
(1600 R; 2000 ft; 39°J)rN; 75°19 11-i; 1.2 by 2.9 nini; 1-B fathoms) 
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FIGUR£ 1?~6 - Natu"al Se~ S~rl'ace Pn tte:·::.s (16£5 !1 ; l)lK~ :::'t: :~3• 54 ' ~!; ''L•5C1W; '' ·q t-:: 2 . l.J !'J'li; 
1-7 fathoms) 

FIGURE 17- 7 - 1Jatur3.l Sea SurfHce Patterns (1628 H; 1500 i't; 39•oo•N: 74°L5 1\I'; 0 . 9 'o~· 2 . 3 nmi; 
l -10 fa:.homs} 
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FIGURE 17-8- :'Jatur<>l Sea Surface Pa7.terns ~16)6 R: l50C ft; 39" l 'f 1 iJ ; 71," 38 •·,.!; 0 . 9 by 1.7 11l1li; 1- 10 fat.'loms) 

FIGURE 17- 9 - :>:atural Sea Surfa~e Pat terns ( 1640 ~; 1500 f t ; 39°27 1 li; 74•18 1\.V; 0 .9 by 2. 2 11l1li; 1-10 .fathoms ) 
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This thermal picture was recorded by the AN/P~4.D-2 
installed in the NAVAIRD3"vCEN P2V-5F aircraft Bdio 
Date: 8 l1arch 1962 
Sunset: 1759; Noonset: 2048 
Air Temperature ft): l°C 
Cloud Cover: scattered tJ b:"oken - bottor:s at 258C1 ft 
Visibility: l0-15 miles, hazy 

I'.etector: 2.5 by 2.5 nun PbSe (Santa B2rbara Ilesearch Center) 

FIGURE lS - Natural Sea Surface Patterns 
3Lt-h2 fathoms) H; ... +. 

.I. v ~ 



l 

'!'hte se-ries 
inl'l-ta::t;.(;;d b 
!:il! te : 14 }l',s.rch 

Sunset1 R; 
Jdr ''~>!!tn,,,.,;~T,,,r,. 

FIGtJP.E 19-l - l"r!O Ship \-Jakes srrd Natural Sea S::trfacpc Patterns 
83"02 1 ~1; 2.6 by 6 rurJ.; 13-22 fathoms) 
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This se! .. i es .,f 9 c.het·naJ pictu 1· ·~ s \l]dB r·ecor ::le.i J .v ~.he t..:·:f j.J\L·- 2 i-:--st .-, l:ed 
L11 NA \-ABj)~]\:;U~ P 2V-5~ .:!l .. c r·\.!'u 3'..:.::o l -i:£,03 
Ja t e : 15 Na !'ch 1962 
Su;-!set : 1&.,9 ~ ; Xoo:H·ise : _i.;·"J · ­
Ai r Te;r.pe:·at '-"!'e (sc:r f :-,ce) : 25• C 
Cl oud Cove;· : sc ·; t ter~d 
Detector : Circc:.r: .:: . 6. 25 :nr,._\ Gc :·).: *: i ,C. · t.~ eo:.) 

f iGURE 2:1- 1 - i~·,br·3J Se:J St,J•:' .,.;e p,, tt:.pns (183."\ R; L5nG .tt : 24°40 ' N; &2o45 1\•i; 2. 6 by 6 .6 n;1li; 
·~ -1 r.; fa thorr.s) 
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FICUP.E 2'J-2 - Loggerhead Ke:· <~:Jd ~!atuJ'a l S~:a t~t.rf'1ce P~tte :·;.s (18.33 ~ -; !;50C; ft; 21° 3il 
1 

?11 : 
82• 56 ' iv; 2 . 6 by 6 . 6 n:'ti; C-ll f'a t.::o~s) 

FIGlJ1lE 20-3 - Ship l:ie kes and ~at~:ral Sea Surftl.Ce Patterns (ltlJ6 R; 1600 ft; 2~· 32• 11!; 83• 02r ;;) 
2.6 by 6 .6 rll'li; 13-21 fa thoms) 
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!i'IGURE 2.>4 - :·:a !.~.tra3. Sea ~rfac? ? ,: tterr:s (2155 i\; 160:' ft.: 24" )~ 1 r: ; ~·3°2-. 1 ~. : ; ~ - 5 b:· ~ . 0 r~:i ; 

500-6CO fat ho:ns) 

FIGUR!': 20-$- Ship rJake and Na tura l Sea Surface Pat t e rns (2202 7\.: 1900 f t ; 24° 1C ' Ni 82°LO'\>i ; 
1 .1 by 3.1 nmi; 308-400 f athoms) 
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This s'sries of 12 the:·J:lal pictures 1.;as recoc·ded the 
installeC. in NAVAIRDEVCEN P2V-5F aircraft B:;\o "' hD3 

Date: 28 !':arch 
SlUlset: .iS')!)~; Noonrise: Cl2h Ii (29 Nar) 
Air Temperature ( 2000 :t) : J 1 o C 
Cloud Cover: r:one 
VisibiJ i ty: 15-2·,) rr:iles 
Detector: Circular, 6o?) n~~ Ge:Gu 

AAD-2 

FIGURE 21-l - ?ossible Ship \·J:1kes ar:C. "l:Jtur::!l SeB S;u·face Pstte:·r:s (l()2l :l: 2500 ft; h0"19'1i; 
73o )•J 1 \1'; o 5 to 0 :mi; 10-JC fa tiw:ns) 
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P'IGU?\.E 21-2- ;;at:n·a! Sea Su:·.:":~::E Pat te:·ns (2116 ;\ ; 2:•·:-' "t; !.,D• 29t;;:; 71"59 1 .. 1; :1. . 5 by 4 .0 nr'li; 
35 fathor.:.s ) 

FIGURE 21- 3 - Natural Sea Surface Patterns ( 2128 Ri 260C ft; !10•28 1 ;.! : 71" 5S·wi 1.5 '.;y 1.0 :ur.i. ; 
35 fa thoms) 
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FIGURE 21-h - Nntural Sa1.1 Su:·fnc" Patt erns (2211'( !(; 1800 f t; 40• 28 1 N; n • )8 1w; 1.1 by 2 . 8 r:Jrti ; 

35 fathoms) 

F'IGmE 21- 5 - No. tural Se1 Surf;1ce Patte rns (2<'53 R; l 60'J ft ; 40• 22'N; 71• 571\1; 1.0 by 2 .8. rurli ; 

35 fathoms) 
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• '-' • ·~ • • . fo'.., "'"'·· . ·~ . 

INi! E X O F FI GURES 

F IGUHE T it l e 

1 Sch ematic of AN/A.AD-2 Operation 

2 (b)(1) per E.O. 13526 Section 3.~3(b)(4) 

3 Shoal Water in t he Vicinity of Waretown, New Jersey (:2200 R; 
$000 ft; 39~4 7 1 N;7L• 10 •W; 4 by 4.5 nmi; 0-l. $ fa thoms ) 
(Reconofax Camera) 

4 Sur faced Submarine, ivake, and Nat ural Sea Surface Pa t·terns 
(1900 R; 1300 f t; 39"$2 1 N; 7l0 29'W; 0 .8 by 1.8 runi; 193-
465 fathoms) (AN/AAD-2) 

5 Shoreline and Natural Sea Surface1 Patterns ( 1730 R; 1600 
f t ; 40°17'N; 74"02 '1oi; 0 . 9 by 2 . 6 r.mi; 0 - 8 f a t homs ) 
(AN/AAD- 2) 

6 Shoreline and Nat u ral Sea Surface Patterns ( 1730 R; 11300 
f t ; L0"17 1N; 74"02 '\v; 0 . 5 by 2 .6 r>.:mi; 0-8 fathoms) 
(AN/~~-13(XH-l)) 

7 

8 

Overflow of Water from Takanassee Lake Reservoir (2306 a; 
2200 ft ; 40" l7 1 N; 74" oo n...r; 1.3 by 2 . 3 nrr.i; 0 - 8 fathom:;) 
(AN/AAD-2 ) 

Tribut aries of Shr ewsbury River, Shoreline and N.atura:L 
1-.'ater Surface Patterns (1754 R; 2000 ft ; 40"19 'N; 7h"OO'lv; 
1 .2 by J,3 nmi ; 0- 4 fathoms) (AN/ AAD-2) 

9 Natural Sea Surface Patterns (2216 R; 3500 ft; 40"15 •N; 
73" 00'\o/; 2. 0 oy 6.3 runi ; 20-2$ f athoms ) (AN/AAD-2 ) 

10 - 1 Natural Sea Su rface Patterns ( 1950 R; 2500 ft ; 4o• oo• N; 
72°001 W; 1.5 by 5.5 nmi; 40-75 fa thoms) (AN/AAD- 2) 

10- 2 Bli.Jnp and Na tur al Sea Surface Patt erns (2053R; 2500 f ·t; 
40° 00• N; 72° 00 1W; 1 . 5 by 3. 5 nmi; 40-75 fathoms ) 
( AN/AAD- 2) 

10- 3 Blimp and Na~ural Sea Surface Patterns ( 2107 R; 2500 f t ; 
40c oo •N; 72° 00 1\of; 1.5 by ) .5 nmi; 40-75 .fathoms) 
( AN/AAD- 2) 

- I-1 - 00111'1Bill5 1 
..... 
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~· ~· D E X , . ll' l~ : ':i R. .E. S ( G o n t i n u e d) 

Figure 

ll-1 

ll-2 

11-3 

11-4 

E-5 

11-6 

11-7 

T i t 1 e 

Shoreli!le and Natural Sea Surface Patterns (192) R; 2100 
H.; 40"l7'N; 74"02 1 W; 1.2 by 3.5 nmi; 0-8 fathoms) 
:A~!/AAD-2:~ 

~!atural Se,1 Surface Patterns, Smoke Light in Water, and 
Airship (2126 R; 25CO ft; 39°55 1 N; 72°05'W; 1.5 by 4.5 
nf.'i; 34-70 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns and Smoke Light in Water 
(2lh8 R; 1000 ft; 39° 1 N; 72°05 1 W; 0.6 by 1.7 nmi; 34-70 
fa'.:.homs) (AN/MD-2) 

N;:,turn::. Sea Surface Pat.terns (2149 R; 1000 ft; 39°55 1 N; 
72,05!W; C,6 by 1.7 runi; 34-70 fathoms) (AN/AAD-2) 

Na:-ural Sea Sc:.2·face Patterns and Smoke Light in Water 
R; 1000 ft; 39"55 1N; 72"05 1W; 0,6 by 1. 7 nmi; 34-70 

fa_th_:-ms) (AN/P..AD-2) 

tic:t'.J.rd Se<J Surface Patterns (2157 R; 1000 ft; 39°55 1N; 
72°05:>-l; 0.6 by l. 7 n.rni; 34-70 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (22o6 R; 1000 ft; 39"55 1 N; 
72"05 1W; 0.6 by 1.8 nmi; 34-70 fathoms) (AN/AAD-2) 

11-8 SLip. ',;lake, and Naturnl Sea Surface Patterns ( 2207 R; 
lOCO ft; 39~55•N; 72°0S•W; 0.6 by 1.8 nmi; 34-70 fathoms) 
(AN/AAD-2) 

11-9 Natural Sea Surface Patterns (2215 R; 1000 ft; 39° 
1
N; 

72"05 'W; 0.6 by 1. 7 nmi; 34-70 fathoms) (AN/AAD-2) 

11-10 

11-11 

11-12 

11-13 

Nat.ur3.l Sea Surface Patterns (2216R; 1000 ft; 39 .. 55•N; 
n"05 1W; 0.6 by 1. 7 nmi; 34-70 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns ( 2230 R; 1000 ft; 39° SS 'N; 
72°05 1 W; 0.6 by 1.7 nmi; 34-70 fathoms) (AN/AAD-2) 

Nc.tura1 Sea Surface Patterns (2231 R; 1000 ft; 39° 1 N; 
72°05 1 W; 0.6 byl.7 nmi; 34-70 fathoms) (AN/AAD-2) 

Cloads (aircraft. is flying in and over clouds) (2255-58 R; 
3000 ft; 40"00 1 N; 72°l0 1 W; 1.7 by 10 nmi) (AN/AAD-2) 

- I-2 - iiil1fi'IiiiirWI ile 
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CONFIP f n rn J ilL 

I N D EX Oli' l',IGURES (C o n t i n u e d) 

Figure 

ll-14 

11-15 

12-1 

12-2 

12-3 

13-1 

13-2 

13-3 

13-4 

13-5 

U-6 

Title 

Cloads (distorted transversely due to proximity to optical 
system) ($-4R; 4500 ft; 40"05 1 N; 72"2o•w; 2.6 by 9 runi) 
( AN/b.AD-2) 

Shoreline and Natural Sea Surface Patterns (2330 R; 2000 
ft; 40"17 1N; 74°02'W; 1.2 by 2.8 nmi; 0-8 fathoms) 
(AN/AAD-2) 

Chesapeake Bay Bridge and Natural Water Surface Patterns 
(1908 R; 1000 ft; 38"59'N; 76•23•~J; 0.6 by 1.7 runi; 5-10 
fathoms) (AN/AAD-2) 

Chesapeake Bay Bridge and Natural Water Surface Patterns 
(1918 R; 1000 ft.; 38"59 1 N: 76•23 ~"W; 0.6 by 1.8 nmi; 5-10 
fathoms) (AN/AAD-2) 

Natural ;,later Surface Patterns in Chesapeake Bay (1949 R; 
1100 ft; 38"58•N; '(6"23 1vJ; 0.6 by 1.8 runi; 5-10 fathoms) 
(A:I/AAD-2) 

Shoreline and Natural Sea Surface Patterns (1820 Ri 2000 
ft; 4:J"l5 1 N; 74"00 11-:; 1.2 by 9.9 nmi; 0-15 fathoms; 
(AN/AAD-2) 

',\'hi tesaps a:r.d Other Natural Sea Surface Patterns (1834 R; 
2000 ft; 39"58•N; 73"15 1'1/J; 1.2 b;-,.. 9.9 nmi; 26-42 fathoms) 
(AN/AAD-2) 

Whitecaps and Other Natural Sea Surface Patterns (1846 R; 
2000 ft; 39"441?~; 72" 37 11/J; 1.2 by 9.9 nmi; 28-42 fathoms) 
(AK/ AAD-2) 

vJhitecaps and Other Natural Sea Surface Patterns (1931 R; 
2000 ft; 39°20'N; 71"55'W; 1.2 by 8.7 nmi; 485-1164 fathoms) 
(AN/AAD-2) 

Whitecaps and Other Natural Sea Surface Patterns (1935 R; 
2000 ft; 39°20 1 N; 7l0 55 1W; 1.2 by 8.7 nmi; 485-1164 fathoms) 
(AN/AAD-2) 

~'hitecaps and Other Natural Sea Surface Patterns (1943 R; 
2000 ft; 39"20 1 N; 71"55 1VJ; 1.2 by 7.3 nmi; 485-1164 fathoms) 
(AN/AAD-2) 
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White~aps and Other Natural Sea Surface Patterns (2004 R; 
2000 ft; 39"35 1 N; 72"13 11\f; 1.2 by 8. 7 runi; 63-77 fathoms) 
(AN/AAD-2) 

Whitecaps and Other Natural Sea Surface Patterns (2021 R; 
2000 ft; 39•56 1 N; 73"10 1 W; 1.2 by 3.1 nmi; 34-42 fathoms) 
(AN/AAD-2) . 

Ship, Wake, and 1-Jhitecaps (2026 R; 2000 ft; 40"04'N; 
73.29 1W; 1.2 by 3.5 nmi; 19-46 fathoms) (AN/AAD~2) 

Shoreline and Natural Sea Surface Patterns (2035 R; 2000 
ft; 40"15 1 N; 74"001 W; 1.2 by 3.3 nmi; 0-15 fathoms) 
(AN/ AAD-2) 

Natural Sea Surface Patterns (1746 R; 2000 ft; 40"30 1 N; 
73~45 1 W; 1.2 by 3.3 nmi; 11-13 fathoms) (AN/AAD-2) 

Shoreline, Breakers, Whitecaps, and Natural Sea Surface 
Patterns (1802 R; 2000 ft; 41"00 1 N; 72"55 1W; 1.2 by 3.3 
nrni; 0-22 fathoms) (AN/AAD-2) 

~<atural Sea Surface Patterns (1810 R; 2000 ft; 41"10 1 N; 
72"25 1W; 1.2 by 3.3 nmi; 3-25 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (1812 R; 2000 ft; 4l"l0 1 N; 
72"15•W; 1.2 by 3.3 ~~; 18-26 fathoms) (AN/AAD-2) 

14-S Natural Sea Surface Patterns (1814 R; 2000 ft; 41"10 1 N; 
72•05"W; 1.2 by 3.3 nmi; 3-54 fathoms) (AN/AAD-2) 

14-6 Natural Sea Surface Patterns (1815 R; 2000 ft; 41"10 1 N; 
72"00 1 W; l. 2 by 3. 3 nmi; 12-47 fathoms) (AN/AAD-2) 

14-7 Shoreline, Breakers, and Natural Sea Surface Patterns 
(1821 R; 2000 ft; 4l0 00 1 N; 71"55 1W; 1.2 by 3.3 runi; 0-15 
fathoms) (AN/AAD-2) 

14-8 Natural Sea Surface Patterns (1825 R; 2000 ft; 40"55 1N; 
72°05 1W; 1.2 by 3.3 nmi; 10-20 fathoms) (AN/AAD-2) 

14-9 rJatural Sea Surface Patterns (1827 R; 2000 ft; 40"50 1 N; 
72"10 1 W; 1.2 by 3.3 nmi; 10-20 fathoms) (AN/AAD-2) 

- I-4 - 8iiUiirPP1iii 'zL 

-----~-------------------------------..... 



• 
~ 

i' 

.. 

dQY FI I !!911 Ti 

F' i g 1.J. r 

14-10 

15-1 

15-2 

15-3 

15-4 

15-5 

16-l 

16-2 

16-3 

16-4 

16-5 

16-6 

IN'DE:X F I RES (C :J n t i n ll e d) 

e '2 i t 1 e 

Whitecaps and Natural Sea Surface Patterns (1836 R; 2000 
ft; 40G45 1 N; 72°35'W; 1.2 by 3.3 nrr~; 10-20 fathoms) 
(ACT/ h.AD-2) 

Natural Sea Surface Patterns (1858 R; 2100 ft; 39o 29 1 N; 
7 4" 16' W; l. 2 by 3. 2 nmi; 1-7 fathoms) (AN/ AAD-2) 

Ships, Wakes, and Natural Hater Surface Patterns (Delaware 
Bay) (1955 R; 2100 ft; 38o55 1 N; 75o05':Vl; 1.2 by 13 1'1mj.; 
5-ll fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (2006 R; 2100 ft; 39°08 1 N; 
74o4C'Vl; 1.2 by 3.2 nmi; l-7 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (2010 R; 2100 ft; 39°16 'N; 
74°32""1; 1.2 by 3.2 nrni; 1-7 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (2017 R; 2100 ft; 39°30'N; 
74"l6'W; 1.2 by 3.2 nmi; 1-7 fathoms) (AN/AAD-2) 

Shorc:1ine, Breakers, 1:,'hi tecaps and Natural Sea Surface 
Patterns (1512 R; 1000 ft; 39°35 1 N; 74°10 1 W; 0.6 by 1.9 
nrni; 0-10 fathoms) (AN/ AAD-2) 

1t.Jhitecaps and Natural Sea Surface Patterns (1516 R; 1000 
ft; 39G26 1 N; 74°15 1 W; 0,6 by 1.9 nmi; l-10 fathoms) 
(AI'</ AAD-2) 

1dhitecaps and Natural Sea Surface Patterns (1524 R; 1000 
ft; 39"06 1 N; 74"40 1\1; 0.6 by 1.9 :ruri; 1-10 fathoms) 
(AN/AAD-2) 

Ship, Woke and Natural Water Surface Patterns (Delaware 
Bay) (1539 R; 1500 ft; 39"02 1 N; 75°10'W; 0.9 by 3.3 runi; 
l-7 fathoms) (AN/AAD-2) 

Lighthouse, 1•Jake and Na:.ural Water Surface Patterns 
(De1rnrar·e B<.<y) (1546 R; lBOO ft; 39°14'N; 75"16 1W; 1.0 by 
2.0 nmi; 1-6 fathoms) (AN/AAD-2) 

Ship, Wake and Natural Water Surface Patterns (Delaware 
Bay) (1548 R; 1800 ft; 39"20 1 N; 75°20'\·r; l.O by 3.3 nmi; 
1-10 fathoms) (AN/AAD-2) 
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Sh{p, Wake and Natural Water Surface Patterns (Delaware 
B.-,y) (1.5.51 R; 1800 ft; 39"2.5 1 N; 7.5"30 1W; l.O by 3.3 runi; 
l-5 f .;.·:,~.oms) (AN/ F..AD-2) 

Natural Water Surface Patterns (Delaware Bay) (1.553 R; 
2000 :f'-::.; 39"25 1 N; 75"30•W; 1.2 by 2.5 nmi; l-.5 fathoms) 
( A~i/ LI!,D-2 ) 

Na~ural Water Surface Patterns (Delaware Bay) (1607 R; 
.50JC ft; 39"1.5'N; 7.5a20 1W; 3.0 by 3.5 runi; l-10 fathoms) 
(A}~/ AAT> 2 ) 

~;a":,'lral Water Surface Patterns (Delaware Bay) (1609 R; 
5000 ft; 39"10 1 N; 75 .. 1.5 1W; 3.0 by 8.0 runi; l-8 fathoms) 
(A'ii/AAD-2) 

Ship, \-i'lke, ·::!ha!rr.el Buoy and Natural Water Surface Patterns 
(Del-:n·:-1re Bc.y) (1714 R; _5000 ft; 39"18'N; 7.5"21 1W; 3.0 by 
8,0 "Jlli; 10-2.3 f'athorns) (AN/AAD-2) 

Shoreline, Ships, Wakes and Natural Water Surface Patterns 
(JeL;ware B;;y) (171.5 R; _5000 ft; 39"2l 1 N; 7.5"22 1W; 3.0 by 
8.0 nmi; C-7 fathoms) (AN/AAD-2) 

l'L3t<lr:ol Sea Surface Patterns (1446 R; 2000 ft; 39" 30 1 N; 
74 .. 15 1 W; 1.2 by 1.2 runi; l-10 fathoms) (AN/AAD-2) 

!l:a'..;ural water Surface Patterns (mouth of Delaware Bay) 
(1510 R; 2000 ft; 38" )0 1 N; 7.5"05•W; l. 2 by 3. 2 nrni; 2-25 
f'athom"l) (AN/ AAD-2) 

Natural Water Surface Patterns (Delaware Bay) (1517 R; 
2000 i't; 39"05 1 N; 7.5"16'W; 1.2 by l.l nrni; l-10 fathoms) 
(A~J/A.hD-2) 

Natural Water Surface Patterns (Delaware Bay) (1523 R; 
2000 f·t; 39"20 1 N; 7.5"22'W; 1.2 by 2.6 runi; 0-3 fathoms) 
(l<N/HD-2) 

Na-:-,ural Water Surface Patterns (crossing Liston Range o:f 
Delaware Bay Main Channel) (1600 R; 2000 ft; 39"15 1 N; 
75"19 1W; 1.2 by 2.9 nmi; l-8 fathoms) (AN/AAD-2) 

Natural Sea Surf'ace Patterns (1625 R; 1500 ft; 38"54 1N; 
74~.5o:w; 0.9 by 2.4 nmi; l-7 f'athoms) (AN/AAD-2) 
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Natural Sea Suri'ace Fat terns (1628 R; 1500 i't; 39°00 1 N; 
74oL.5 1W; 0.9 by 2.3 nmi; l-10 fathoms) (AN/AAD-2) 

Natural Sea Suri'ace Patterns (1636 R; 1500 i't; 39al7 1 N; 
74°30'W; 0.9 by 1.7 nmi; l-10 fathoms) (AN/AAD-2) 

Natural Sea Suri'ace Patterns· (1640 R; 1500 i't; 39a 27' N; 
74a18 1W; 0.9 by 2.2 nmi; l-10 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (1648 R; 1500 i't; 39°45'N; 
74a05 11r-!; 0.9 by 2.3 nmi; l-10 fathoms) (AN/AAD-2) 

Natural Sea Suri'ace Patterns (1839 R; 1500 i't; 40°10 1 N; 
?:o58 1W; 0.9 by 4.1 nmi; 34-42 i'athoms) (AN/AAD-2) 

Two Ship Hakes ar:d Natural See! Suri'ace Patterns (1830 R; 
4500 ft; 24° 32'N; 83"02 ··~r; 2.6 by 6 nmi; 13-22 f"athoms) 
(AN/AAD-2) 

t:a':-ur2l Sea Surface Patterns (2320 R; 2500 i't; 24° 34 1 N; 
·81°5~;; ; 1.5 by 3.8 nmi; 0-6 fathoms) (AN/AAD-2) 

Natural Sea St.:.rface Pa·tterns (1830 R; 4500 i't; 24°40'N; 
82°45 1F; 2.6 by 6.6 nmi.: 0-15 fathoms) (AN/AAD-2) 

Loggerhead Key and Natural Sea Surface Patterns ( 1833 R; 
4500 :'t; 2h 0 J8•n; 82•56•w; 2.6 by 6.6 runi; 0-ll fathoms) 
(AN/AAD-2) 

20-3 Ship \-lakes O!ld Natural Sea Surface Patterns (1836 R; h500 
i't; 24• 32 'N; 83"02 11/J; 2.6 by 6.6 nmi; 13-21 fathoms) 
(AN/AAD-2) 

20-4 Natural Sea Surface Patterns (2155 R; 1600 ft; 24°00'N; 
83"00 1 ~v; 0.9 by 2.0 runi; 500-600 fathoms) (AN/AAD-2) 

20-5 Ship l4ake and Natural Sea Surface Patterns (2202 R; 1900 
f't; 24°10'N; 82°40'W; 1.1 by 3.1 nmi; 300-400 fathoms) 
(AN/ AAD-2) 

20-6 Ship Wake and Natural Sea Suri'ace Patterns (2203 R; 1900 
ft; 24°ll 1 N; 82" 38 1W; 1.1 by 3. 2 nmi; 300-400 fathoms) 
(AN/AAD-2) 

20-7 Natur·al Sea Surface Patterns (2206 R; 1900 i't; 24°l5 1 N; 
82"29'W; l.l by 3.0 runi; 200-300 i'atr.oms) (AN/AAD-2) 
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Nat·.1ral Sea Surface Patterns ( 2207 R; 1900 ft; 24"16 1 N; 
82~27 1W; 1.1 by 3.2 nmi; 200-300 fathoms) (AN/AAD-2) 

Boca Grande Key, Woman Key, and Natural Sea Surface Patterns 
(2222 R; 1900 ft; 24•32•N; 82"00 1W; 1.1 by 3.2 nmi; 0-4 
fathoms) (AN/AAD-2) 

Possible Ship Wakes and Natural Sea Surface·Patterns 
(1921 R; 2500 ft; 40°19'N; 73"50 1W; 1.5 by 4.0 nmi; 10-
30 fathoms) (AN/AAD-2) 

Natural Sea Surface Patterns (2116 R; 2700 ft; 4o•29 1 N; 
7l' 58 'W; 1.6 by 4.0 nd; 35 fathoms) (AN/AAD-2) 

~:a-:ur2l Sea Surface Patterr:s (2128 R; 2600 ft; 40"28 1 N; 
'11")8:H; 1.5 by 4.0 p_mi; 35 fa"!:.homs) (AN/AAD-2) 

:;:J'~•lr:.<l Sec Surf<"J::e f:-o1tterns ( 2207 R; 1800 ft; 40" 28 1 N; 
'?P58•w; ::..1 by 2.8 nrc.i; 35 fathoms) (AN/AAD-2) 

;;atur.al Sea Surfc:ce P.3tterns (2253 R; 1600 ft; 40°22 1 N; 
'?l 0 57'W; 1.0 by 2.8 r:rni; 35 fathoms) (AN/AAD-2) 

'·Jatural Sea Surface Patterns (2357 R; 2800 ft; 40°20 1 N; 
72•oo•w; 1.6 by 4.0 r.1ni; 35 fathoms) (AN/AAD-2) 

21-7 l~at.ura1 Sea Surface Patterns (2402 R; 2800 ft; 40"26 1 N; 
73•46•W; 1.6 by 4.0 nmi; 15-20 fathoms) (AN/AAD-2) 

21-8 

21-9 

21-10 

2J.-ll 

21-12 

Nc.tural Sea Surfa.::e P2tte:rns (2404 R· 
' 

2800 ft; 1.6 by 4.5 
!l.!Tli) (AN/ Jl.AD-2) 

Natural Sea S'Jrface Patterns (2412 R· , 2800 ft; 1.6 by 4.2 
nmi) (A!:/ Al·.D-2) 

Natt:.ral Sec; Sur:'ace Patterns ( 2422 R; 2800 ft; 40°l3'N; 
73v45•W; 1.6 by 4.5 r_mi; 15-20 fathoms) (AN/AAD-2) 

~;abral Sea Surface Patterns ( 2423 R; 2800 ft; 40•13 1 N; 
73"54•W; 1.6 by 4.4 nrni; 10-15 fathoms) (AN/AAD-2) 

Shoreline and Natural Sea Surface Patterns (2425 R; 2800 
ft; 40°13'N; 74°00 1W; 1.6 by 4.4 nmi; 0-10 fathoms) 
(AN/AltD-2) 
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Y()LliiiE 1 . ATLAS Of' INFRARED SEA nAntCROIIN'O PATTERN S 
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and (b) (6) . ·o c t 1962 : 76 p; Report N•· NAOC· 
AW•uv: Pnaae Mepo r t , IID'TASI NO. RU 0C48000/ 2021/ 
r oot-99·02 . R~po rt : II 1 52iiiiAL 

Th i t ul 'i i describe • p i.C tor i e ll,. t h e oe • • n • u r· 
f e e • • • rt eord•d by ••••re i infr• r•d ••PP i n l d •• lce• 

~ • ' "' • • • r i ety of lnha red det• e t inc eleee• t • d"r­
i n l the three - y ea r pe.rlod basinft in l JS M•r ch 19St· 
Th • • • ,.J c tw. ret • e re- recorded .. ndcr • ••ri•t1 o f con· 
di t lofll • o f h a ae, cloud c••er. a i r e nd .-. t e r teep 11 r 1 • 
turet . eat er dc ptlu , • i l'cr a lt alt i t udet, l a ti t ude s . 
IOf\c J tud•• · ll • •• · a nd a e a•ant. Aa, t tra t t : 
WhO IUUCI tAL 

i---------------------··-·---+--
a.: s ze.c s 1 A:L 

U• S· fh"ra l Al' r D• •alopeen t Center . J Ohn • v i I h . P• · 
Ant l·S.~•f.ln • Wa l' f•r• La bot •toq• . ,. +-· 
~'OLUIIE I • All.AS 91' t.Nn.UtD SEA BACIClROII'' D PATTERNS 
2.s w··-· u~ ,.. - 111 • AIOI J.tt z (u): b7 • · ar . ... . . , 
eftd (b}(6) I O<l 1~2; 76 p; !!aport NO. JtAOC• 

-AW·6~2J: Pll•ot R~ort, UPTASI No. IIUOC4.BOOD/ 20 21/ 

f'OO I·tt•0 2. ,.Por t : T ' ':J 

I . No •er • p . ar. 

(b) (6) 

IIJ fl 4 IAL 

u. $. N•••l Air pewe lopetf1t Cen ter . J ohn evl lh, Pa . 
A.nt i .. Sub••rine l'arhre L• bo r a tor J 

VOLUIO: I, ATLAS OF l!<nARED $£A nACIORO~D PATTEJOIS 
25 MAPnl 1•s• 'r'C\ .28 MARCH 196J (U) : by P . • · MOt ~ r 
a nd (b) (6) I ()ct 1962; 76 p; llepott N•· NADC· 
Al•& .t.l ~. ra••• .arj:Jor t. n.PTASI ~eo. Jru1X48000/ 202 V 
rODI·OD-~2 . Repo r t : I IAL 

tb i: t itt let d e• cr·H,e • pictotielh · the oe ••n l~~tt - Thit e tlet d escri bes pi t t•l'i • ll r the •e•.., , ., ,. _ 

h ce • • 'reco rded by • • • cf' el inf f'e r ed • • ppina 4••i t •• f • c • •• !' t eord•d ~J' u·•e r a l i.ah1f' ed ••,P I•I de• lce • 

u e1n 1 • ••r ht7 of i afr • r-r d <lctec: J inc c le•tn t• d\tl'• u • ln c • • • " 1•ty of lnh • r•d detc e: tlna el•••n ta dtor f' • 

iD I tht tl\ ree • ,ear pe riod b·e a bnin l l$ lila tch USt . In I the three·Y•• r period: be 1 i nnln t 25 N• rch US, . 

Tht lt p ic: tutt l wer e tet:o u lH !imder • .• • f i ct7 ol con· Th••• ,.l .. t v r• • •&;• •·ccc; :! c;i \OT.oh·: a v~:let;,• ; ! =~~ 

[. Mo lr r, p , • · 

(b)(6) 

WhiZ lf:ltt: 

(b) (6) 

dit lon • o f beu. c-l ovd (O"re:. e ir an-t ••hr •-•rt• ' •· '!!! ! ~O". C :. ! l;:..:;;. , ... !-.~~ ...... .,u, .a, • nO ••U r cn pe re· 1 

turtt. w•t •r d epth 1, ai.t ctaft • ltit 41dc a , ht itud'•• • tur• • • ••tu d aptha. a irc ra ft a ltitude•, l e thudt a ::J 
ICM~t.itudal . ti• • •• aad uaaona . Abttuc:t: loncltudt t , t i••• · and seatont . Abt tra c:t : ' 

'e:AUJCS SiS Nih IUZIJIRD ., 

L---------------------------------------------------,.---:-'z_z __ ,;_ML-------+-----------------------------------------------------·· ____ • , 




